The problem of water supply from the public distribution network still poses very serious problems in many cities in developing countries. Intermittent water supply pushes some households to build underground reinforced concrete tanks for water storage to cope with unwanted water breaks. This study that relies on the results of a survey of households in some areas of the city of Brazzaville (Republic of Congo) aims to verify the importance that users attach to the quality of the works constructed. Indeed, the reliability of the tanks resulting in their impermeability to the external environment has a direct impact on the quality of stored water and therefore the use that is made of water daily. Five areas were selected because of their soil moisture. By 256 tanks identified, 143 are made of reinforced concrete and 113 in masonry. The coating materials used to seal the walls are preferably the earthenware tiles (64% of tanks), then the Sika cement (31%). Food painting (5%) is only rarely used. However, 66% of households are not assured of the potability of the water stored. A significant number of households (46%) think that the stored water could be contaminated with noxious substances seeping from the outside through the walls of the tanks. The issue of sealing of underground water tanks, especially in areas where the water table is shallow, seems concerned users.
Introduction
In many cities in developing countries, the permanent water supply from the public distribution network is not always adequately insured [1] . It under goes regular water breaks. In the city of Brazzaville (Republic of Congo), to overcome the inconvenience caused by the intermittent supply, many households and especially commercial establishments have opted for a system of water storage in underground tanks, built in reinforced concrete or in masonry. The water is then sent into the building using a suppressor. Also, the storage of water for domestic use in underground tanks, especially in areas with moisture saturated soil and polluted soil, is an interesting issue. It appears that little work has been done in this context. Most studies encountered mainly interested in the analysis of surface water and groundwater [2] , hydrochemical assessment, characterization of the quality and Hydrogeochemistry of groundwater [3] - [6] . These studies examine the review of hydrochemical parameters with the help of statistical tools. In our study, it is not about groundwater, but about water stored in underground tanks built in reinforced concrete or in masonry, with rectangular form. The water is collected directly from the network of the National Water Distribution Company (SNDE) or sometimes by buying from private suppliers who deliver with tankers. If the quality of the water collected is not questioned, however, the quality of water stored during a certain time in the tank should be examined. While sealing the walls of the water tank is not effective, there is a real risk of contamination of water by transfer of pathogens from the external environment. In this study, we try to know, at first, the distribution of water tanks in some areas of the city of Brazzaville. Then, using a questionnaire, we collect information from households to assess the value that they place on the quality of water tanks, because the potability of the stored water is closely linked to their construction processes.
Methodology
A survey was conducted in Brazzaville in October and November 2012, to collect data from users of underground water tanks.
Having established the questionnaire, the method used for data collection was the census, that is to say the passage of investigators in all the streets and all the parcels areas previously targeted as study areas.
This study focused on three main modules: • Identification of water tanks;
• Knowledge of materials of realization of the tanks;
• Knowledge of potability of water.
The results of the survey are presented in a summary table in which you can make a holistic approach to all areas and a refined approach to each area with the main indicators presented.
The table of survey results is followed by an analytical section. Note that the survey was conducted thanks to the perspicacity of investigators who, by direct observation, were able to compensate for the reluctance of the water tank users most often suspicious rather than cooperative.
Results and Discussion

Results and Analysis
We present first the limitation of survey areas and the number of tanks per area in Table 1 .
Data analysis on the results of the survey will be done by considering modules and answers to questions, expressed in absolute numbers and percentages. The following three modules were chosen:
• Knowledge of building materials;
• Knowledge of water potability.
Identification
For the identification module, we chose the cutting of areas relative to the relief and habits of people to use as water tanks and water wells. We found low areas watered by small streams, such as Madoukou and La Tsiémé (Figure 1) .
In these areas, the water table is shallow, which tempts people to want to dig wells. On the other hand, given the difficulties in the regular supply of water by the National Water Distribution Company (SNDE), some resi- dents of Brazzaville decided to build underground water tanks. Note that 256 water tanks in total were identified in localized areas ( Table 1) . They are unevenly distributed (Figure 2) . This is the area B which has the highest number with 98 tanks (38.3%), followed by the area C with 52 tanks (20.3%). The area A has the lowest number with 24 tanks (9.4%).
Knowledge of Materials Used for the Construction of Water Tanks
To better appreciate the importance of the issue, it is necessary to know the type of materials used by households for the construction of water tanks.
Overall, it appears that households build their water tanks preferably in reinforced concrete (56%), the construction in masonry representing only 44% of the number of tanks identified in all areas (Figure 3) .
We can also compare the use of materials in relation to the areas (Figure 4) . If in areas A, B and C the use of reinforced concrete is paramount with 8.2%, 23.8% and 15.6% respectively of households, it should be noted that the construction in masonry prevalent in areas D and E with 11.7% and 12% respectively. However, both types of materials are used in all areas, at various degrees ( Table 2) .
Regarding the type of materials that were used to seal tanks identified, earthenware tiles are widely preferred with 64.1%, followed by Sika cement and food paint with 30.8% and 5.1% respectively ( Table 3 ). In Figure 5 we show the use of sealing materials per area. We show in Table 4 the frequency of use of sealants.
Overall, the tiles are much more used to seal both the reinforced concrete tanks and the masonry in masonry. Sika cement is mainly used for reinforced concrete tanks. Food paint has been selected by a small number of users ( Figure 6 ).
The trade that has more demanded for the realization of the tanks is the worker with 44.5% of the tanks constructed. However more than half of the tanks were realized by skilled technicians including work technicians with 34% and engineers with 21.5% (Figure 7) .
We find that the most the qualification is higher; less one is called to build tanks. This is certainly due to the much higher fees charged by technicians and engineers. In all areas, engineers are the less demanded for construction of water tanks. The workers come in head in areas B, D and E, while technicians dominate in areas A and C (Figure 8) . 
Knowledge of Potability of Water
Only 34% of households are reassured of the potability of the water, against 66% who are not at all reassured ( Table 3) . Outside the area B, and to a lesser extent of the area A, where the majority of households seem confident Figure 6 . Use of sealing materials for reinforced concrete tanks and masonery tanks.
N. Malanda, P. Louzolo-Kimbembe about the potability of water tanks; in areas C, D and E households are not reassured of that potability ( Figure  9) . Moreover, the largest number of households ignores the fact that environmental conditions can infect the water contained in the tanks (49.6%). However, those who are aware of the possible contamination of the water by the surrounding external environment are still quite numerous; they represent 46.1% of the total ( Table 5) .
We see that in areas A, B and D, households recognize the possibility that the water is infected by the external environment surrounding the tanks (Figure 10) .
On the other hand, in the areas C and D, households in majority seem to do not worry about the possible contamination of the water stored in tanks.
Use of Water Tanks
The water stored in tanks is preferably used for the housework and cooking for over 69.5% of owners ( Table 3) . Those who use it only for housework represent 18% of the whole households. The stored water is used as drinking water by only 12.5% of the proprietors.
It is remarkable that in all areas, households mainly use water stored in tanks for housework and cooking (Figure 11) . However, some owners also use it as drinking water and this in all the areas selected for the study.
Regarding the storage duration of the water in the tanks, it appears that the largest number of households store water for 3 to 4 weeks. They represent 52.4% of the total ( Table 5 ). The percentage of those who store water for a very long time, more than five weeks, is still high (32%). Only 12% of households conserve water for a short period (2 weeks). In Figure 12 we have represented the water storage duration in tanks per area.
In all areas except area A, the majority of households store water in tanks for 3 to 4 weeks, thus confirming the general trend.
Discussion
The construction of underground water tanks in reinforced concrete requires the sealing problem is properly solved. In fact, concrete is a porous material by nature and prone to cracking. These two weaknesses led to consider layers or special treatments. The use of a coating of earthenware tiles, which is apparently the most appropriate solution, still leaves many users to be skeptical on the potability of the water stored in tanks. The water- tightness of the tanks could be damaged in two types:
• The stripping of the coating;
• Cracks, classified into three types of categories: accidental cracks, withdrawal cracks, cracks under normal operating stresses. Stripping of the coating and the cracks are mainly due to the technological choice of materials, formulation, implementation and cure.
Infiltration of external elements that may contaminate the water stored in tanks are possible mainly through the cracks, as it is recognized that the concrete itself could be considered watertight [7] . We understand why for tanks constructed in masonry, more vulnerable to infiltration, sealing is provided almost exclusively with earthenware tiles (35.1% of tanks), compared to Sikacement (5.5%) and painting food (3.5%).
The lack of scientific publications touching on the type of studied topic in this work does not allow a comparison with any previous results, as we would wish.
Conclusions
On the whole, reinforced concrete tanks (56%) are preferred to those that constructed in masonry. The workers are the trade that carry out the most of work (44.5% of tanks), far ahead of the engineers (21.5% of tanks) and technicians (34% of the tanks). This important disqualification could have a direct impact on the quality of tanks built. For sealing the earthenware tiles are the most used with about 64% of the water tanks sealed. Despite these precautions to make the walls of the tanks to be tight, 66% of households suspect the potability of water stored. A significant number of households (46%) fear a possible contamination of the stored water by infiltration of noxious substances through the walls of the tanks. So, the stored water is it used by the immense majority of households (88%) only for cooking and/or housework. There are only 12% of owners who use it as drinking water.
It would be interesting to examine the hydro-chemical parameters of the water stored in underground tanks, which would be a way to prove the infiltration of outside elements, especially in areas where the soil is very wet. Given the difficulty of ensuring a hermetic sealing of reinforced concrete tanks, it could be recommended to install the tanks height rather than bury them.
